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Study on performance verification in steel superstructure for seismic retrofit
design of long-span cable-supported bridges

Abstract

The purpose of this study is to propose a method which accurately reproduces
the damages to steel superstructures during large-scale earthquakes by analysis
and which verifies their targeted seismic performance.

Steel superstructures of long-span cable-supported bridges respond to seismic
motions in a complex manner. However, it is difficult to use full-scale models
to verify their performance during large-scale earthquakes. In performance-
based design, therefore, a comprehensive technology is required to set
performance requirements and to show that they can be satisfied through
rational structural analysis. It is necessary to explicitly indicate not only the
damage locations by level-2 seismic motions, but also the mode and degrees of
the damages, and based on these results. to present which seismic refrofit
structure should be selected or whether the damages would be allowed or not.
How to account for the performance-based design in seismic performance
verification of long-span cable-supported bridges is a theme of this paper.

The method discussed in this study will execute in a unified manner a complex
non-linear dynamic analysis of the entire structural system of bridge and
pushover analysis using 3-dimensional shell elements of the superstructure in
order to accurately reproduce the seismic behavior of bridges during large-scale
earthquakes and verify the damages of steel superstructures in regard to the
targeted seismic performance.

Specifically. the following issues were examined.

1) The method proposed is able to accurately reproduce dynamic analysis
response values by not only analyzing solution comparison between analysis
codes, but also using seismograph records (long-period element of wave
included).

2) It shows a method of applying loads by reversed cyclic loading for steel
superstructure in pushover analysis.

3) It is able to verify seismic performance (safety performance, restoration
performance, transportation performance) of steel superstructure plasticized
members.

The environment of construction site, structure and scale, seismic behavior.,
expected damage and seismic retrofit method vary with each long-span cable-



supported bridge. From a viewpoint of keeping the quality of infrastructure at
a consistent level, the verification method that satisfies the targeted seismic
performance in this study can be applied to the seismic retrofit design for steel

superstructure of numerous existing long-span cable-supported bridges.

This study provides useful knowledge of performance verification in seismic
retrofit design for steel superstructure in future bridge designs.
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